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Abstract
Introduction: Streptococcus intermedius – a member of
the Streptococcus anginosus group – is part of the nor-
mal microbial flora of the oral cavity. despite being
regarded as a harmless apathogenic commensal, Strep-
tococcus  intermedius has been described to cause ab-
scesses in various locations of the body.
Case  Presentation:  we  report  the  clinical  case  and
course of treatment of a 18-year-old male patient pre-
senting with multiple hepatic abscesses associated with
an untreated pyogenic dental infection.
Conclusion: Streptococcus  intermedius can  cause  liver
abscesses emerging from dental infectious foci even in
previously healthy patients without underlying innate
or aquired immunodeficiency. the case illustrates the
potential  danger  and  underestimated  risk  associated
with untreated dental infections.
Key  words: streptococcus intermedius, streptococcus
anginosus, liver abscess, dental infection
IntRoduCtIon
Streptococcus intermedius is a member of the "Strepto-
coccus anginosus group" (consisting of S. intermedius,
S. constellatus, and S. anginosus), formerly also known
as "Streptococcus miller group" or "Streptococcus inter-
medius group". Streptococcus intermedius is a spherical
or  ovoid,  microaerophilic  /  anaerobic  gram  positive
bacterium forming pairs or chains [1]. the members
of  the  Streptococcus  anginosus group  are  frequently
found in the human oral cavity, where they are consid-
ererd to be harmless commensals. they can also colo-
nize  the  throat,  nasopharynx,  gastrointestinal  tract,
and  genitourinary  tract  (which  probably  represents
spread from the oral cavity)[1]. within the Streptococ-
cus anginosus group, Streptococcus intermedius is most
commonly found in dental plaques [2]. Members of
the S. anginosus group are regularly isolated from den-
tal abscesses [3, 4] and have frequently been found to
cause local and metastatic purulent infections [5, 6]. In
particular Streptococcus intermedius has been reported
to cause liver and brain abscesses (and rarely infective
endocarditis) [2, 7-11]. As commensal organism of the
intestinal  tract  members  of  the  S.  anginosus group
have also been found to cause various infections with-
in the abdominal cavity including liver abscesses, peri-
tonitis, pelvic and subphrenic abscesses, appendicitis,
abdominal  wound  infections  and  cholangitis  [5,  12,
13]. Aspiration of commensal oropharyngeal Strepto-
coccus anginosus can lead to pneumonia, lung abscess,
and  pleural  empyema  [3,  14-17].  other  infections
caused  by  members  of  the  Streptococcus  anginosuss
group  are  peritonsillar  abscesses  [18],  mediastinitis
[19], osteomyelitis [3], septic arthritis [20], and soft tis-
sue  infections  [3,  21,  22].  An  interesting  feature  of
Streptococcus  intermedius is  the  ability  to  replicate
more rapidly in an environment with other microbes
(e.g. Eikenella  corrodens and anaerobes): It has been
shown  in  vitro,  that  Streptococcus  intermedius grows
exponentially in mixed culture with E. corrodens with-
in 6 hours post inoculation, in comparison to 25 hours
without E. corrodens [23]. A possible clinical correlate
of such a mixed infection has been described [24]. In a
murine model of pneumonia a synergistic effect be-
tween members of the S.  anginosus group and oral
anaerobes has been published (higher mortality, more
histopathologic abnormalities and more viable bacteria
in the lungs of mice with mixed infections than in the
lungs of mice with monomicrobial infection) [14]. 
CAsE PREsEntAtIon
A 18-year-old male patient with a history of right up-
per quadrant abdominal pain and remittent fever (up to
39.4ﾰC) was refered to our hospital with the diagnosis
of multiple liver abscesses and the isolation of "gram-
positive cocci" from fine needle aspiration. on admis-
son the patient was on empirical intravenous antibiotic
treatment with imipenem/cilastin and penicillin g ad-
ministered via a right-jugular central venous catheter.
besides a history of surgery due to an umbilical hernia
one year prior to admission the patient had no medical
history (i.e. no history of infections), intravenous drug
abuse, or travelling. on physical examination the pa-
tient showed normal vital signs, right upper quadrant
pain  on  palpation  and  a  focal  pyogenic  infection  of
molar  36  with  an  open  root  canal,  which  had  been
symptomatic for some weeks (fig. 1). the physical ex-
amination was otherwise unremarkable. laboratory re-
sults:  white  blood  cell  count  12.6  x1000/ﾵl  (4-11
x1000/ﾵl), C-reactive protein (CRP) 22.4 mg/dl (<0.5
mg/dl), aspartate aminotransferase (Ast) 33 u/l (<57
u/l),  alanine  aminotransferase  (Alt)  43  u/l  (<45
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8. Neumayr_Umbruchvorlage  12.07.10  14:33  Seite 319u/l), g-glutamyltransferase (g-gt) 158 u/l (< 55 u/l),
alkaline phosphatase (AP) 177 u/l (40-129 u/l), he-
moglobin  11.2  g/dl  (14-18  g/dl),  hematocrit  33.6  %
(42-50 %), platelets 350 x1000/ﾵl (150-400 x1000/ﾵl),
prothrombin time 79 % (70-130 %), international nor-
malized ratio 1.2 (0.8-1.2), partial thromboplastin time
29  seconds  (26-36  seconds).  Abdominal  sonography
revealed an enlarged liver (cranio-caudal 156mm; dor-
so-ventral  180mm)  with  homogenous  hyperechoic
parenchyma (showing signs of hepatic steatosis) and
multiple hypoechoic lesions (the biggest lesion measur-
ing  98  x  95  x  98mm),  splenomegaly  (150  x  40mm),
minimal perihepatic and perisplenic ascites, and a right-
sided pleural effusion (fig. 5). the presence of an in-
fective endocarditis was ruled out by transoesophageal
echocardiography. the already isolated "gram-positive
cocci" from fine needle aspiration were finally identi-
fied  as  Streptococcus  intermedius (Streptococcus  angi-
nosus group) being sensitive to ampicillin, mezlocillin,
piperacillin,  amoxicillin/clavulanic  acid,  piperacillin/
tazobactam,  cefaclor,  cefuroxim,  cefotaxim,  doxycy-
cline,  erythromycin,  clindamycin,  levofloxacin,  van-
comycin  and  the  already  started  empirical  antibiotic
treatment  with  penicillin  and  imipenem/cilastin.  the
isolate showed resistance to ciprofloxacin, cotrimoxa-
zol, and gentamicin. because of their number and size,
the  liver  abscesses  were  evaluated  for  percutaneous
drainage. of the 5 sonographically identified abscess
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Fig. 1. Pyogenic infection of molare 36, showing an open root
canal on x-ray.
Fig. 2. (left: 1-4): location of the 3 abscesses (A1,A2,A3) eligible for percutaneous drainage: abscess 1 (A1) already drained by
the sonographically inserted catheter 1 (C1). still undrained abscess A3. [note the right sided pleural effusion]; (right: 5-8): Ct-
guided insertion of catheter C2 in abscess A2.
Fig. 3. drainages
in situ.
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drainage:  2  cavities  were  successively
drained  by  ultrasound  guided  puncture
and  insertion  of  10f  pigtail  catheters
(C1,C3). A third 10f pigtail catheter was
inserted by Ct guidance (C2)(fig. 2). the
catheters  were  left  in  place  until  the
drainage of putrid material ceased (C1: 8d,
C2:  7d,  C3:  5d).  Altogether  850ml  pus
were  evacuated  (C1:  250ml,  C2:  500ml,
C3: 100ml)(fig. 3). the righ-sided pleural
effusion  was  punctured  in  order  to  rule
out an infected effusion or a pleural em-
phyema. the laboratory results showed a
sterile exsudate. the volume of the pleur-
al  effusion  continuously  declined  during
treatment, suggesting a parainfectious pro  -
cess. with Streptococcus intermedius (Strep-
tococcus  anginosus group) being a part of
the normal commensal flora of the mouth
the pyogenic dental infection is highly sus-
picious of being the inital focus with sub-
sequent hematogenous spread to the liver.
under  antimicrobial  treatment,  catheteri-
zation of the liver abscesses and removal
of the suspected causative focus – by ex-
tracting the infected molar – the infection
parameters  (CRP,  wbC)  dropped,  while
repeated  sonographic  controls  showed  a
good regression of the abscess cavity sizes
(fig. 5). Around the 4th day of treatment
the wbC and CRP levels stopped falling
(fig. 4). A sonographic control showed no
evidence of persisting abscess cavities and
no new evolving foci. when the infection
parameters  did  not  show  any  improve-
ment over the next consecutive days and
the CRP level finally started rising again
around the 9th day, we reevaluated the sit-
uation: the clinical condition of the pa-
tient was stable. As the drainage of putrid
material  via  the  pigtail  catheters  had
ceased, all 3 catheters were removed and
the central venous catheter (although not
showing  any  sign  of  catheter-site  infec-
tion) was removed too. the successive cul-
tures of putrid material obtained on punc-
ture and catheter insertions showed sterile
results, while microscopy yielded the pic-
ture  of  an  anaerobic  mixed  flora  (gram
positive cocci and gram negative – partly
coccoid – rods). to extend the anaerobic
coverage,  we  escalated  the  antimicrobial
treatment by adding metronidazole. After
removal  of  the  pigtail  catheters  and  the
central venous line, the inflammatory pa-
rameters immediately continued dropping
(fig.  4).  later  the  culture  of  the  central
venous catheter tip revealed the growth of
a coagulase negative staphylococcus, retro-
spectively suggesting a causative catheter
related  infection.  the  further  clinical
course  was  unremarkable.  After  3  weeks
of  intravenous  treatment  the  antibiotic
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Fig.  4.  Clinical course of laboratory parameters and interventions (note:
the central venous catheter was already in place on referral of the patient).
Fig. 5. A: sonography on admission, b: Contrast media sonography on day
5 after admission, C: sonographical follow-up 10 days after discharge
8. Neumayr_Umbruchvorlage  12.07.10  14:34  Seite 321combination  of  imipenem/cilastin,  penicillin  g  and
metronidazole was deescalated to oral levofloxacin and
metronidazole and we discharged the patient on day 21
after  admission.  sonographically  the  former  liquid
parts of the three drained abscess cavities had disap-
peared and the focal findings were declining. the size
of the right-sided pleural effusion was also declining.
Another  10  days  later  the  patient  was  well,  had  no
physical  complaints,  normal  laboratory  parameters
(wbC 6 x1000/ﾵl, CRP 0,4 mg/dl), and further resolv-
ing findings on ultrasound investigation (fig. 5). on
follow-up another 14 days later the patient was well,
had no physical complains, the laboratory parameters
were normal (wbC 5,8 x1000/ﾵl, CRP 0,3 mg/dl), on
ultrasound investigation the right sided pleural effusion
had completely resolved, two of the three drained ab-
scess cavities were not longer detectable, and of the
third abscess only a minimal residuum of 11 x 6mm
was  still  detectable.  because  of  the  excellent  image-
morphological resolution and the absence of clinical
and  paraclinical  signs  of  a  persisting  infection  we
stopped the antibiotic treatment (after a total time of
around 7 weeks).
ConClusIon
our  reported  case  corroborates  published  literature
reporting Streptococcus intermedius as a cause of liver
abscesses emerging from dental infectious foci even in
previously healthy patients without underlying innate
or aquired immunodeficiency [9, 24]. the case illus-
trates the potential danger and underestimated risk as-
sociated with untreated dental infections.
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